Abstract
Introduction
For the past few decades, most researchers have discussed, but few have explicitly tested, the potential roles of marriage protection and assortive mating / marital homophily on subsequent alcohol consumption as an explanatory mechanism. The protective mechanism underscores the social integrative function of marriage and the role of social control over risk-taking behavior. As such, being married is a way of gaining increased protection against adverse health outcomes, and marriage has a protective effect in reducing the risk of substance abuse. The assortive mating / marital homophily mechanism implies that marriage can offer individuals a shared lifestyle (Pienta & Franks, 2006) . As such, alcohol consumption may also decrease following the loss of a spouse, especially in the case of the loss of a drinking partner.
Findings pertaining to the marriage protection scenario found inconclusive results. On one hand, proponents of the marriage protection effect have found that transition to marriage reduces alcohol consumption, while transition out of marriage results in increased alcohol consumption (e.g. Bachman, Wadsworth, O'Malley, Schulenberg, & Johnston, 1997; Hajema & Knibbe, 1998; Chilcoat & Breslau, 1996; Leonard and Rothbard, 1999; Miller-Tutzauer, Leonard, &Windle, 1991; Power & Estaugh, 1990) . Previous studies have found that married individuals have decreased alcohol use (Harford, Hanna, & Faden, 1994) and steeper rates of decline in alcohol use over time (Curran, Muthen, & Harford, 1998) . More recent research by Bogart and her colleagues (2005) found that women who married as young adults were less likely than singles to engage in any alcohol use, heavy episodic drinking, or experience negative consequences, and reported less alcohol use at age 29. Women who married in adolescence (if they had not divorced) consumed less alcohol and were either less likely to engage in heavy episodic drinking (Bogart, Collins, Ellickson, Martino, & Klein, 2005) . The impact of remarriage and widowhood has also been highlighted. Divorced women who remarried, drank less than those who did not remarry (Prescott & Kendler, 2001 ). Relative to men who stayed married over four years, men who became widowed increased their alcohol consumption (Eng, Kawachi, Fitzmaurice, & Rimm, 2005) . Indeed, according to Leonard and Rothbard (1999) , marriage ushers in a change in social and recreational activities that can lead to a reduction in alcohol consumption, particularly heavy drinking. Some of these studies found that the protection effect of marriage is stronger among women (Bachman et al., 1997) and Whites (Curran et al., 1998) .
On the other hand, other researchers have challenged the marriage protective effect. Early opponents of this effect have provided strong support for increased alcohol consumption following marital dissolution. Still, other researchers as early as the mid-1980s (e.g. Jacob & Bremer, 1986; Yamaguchi & Kandel, 1993) have acknowledged the potential roles of assertive mating / marital homophily, where individuals tended to select spouses or partners with similar drinking patterns. Indeed, earlier research (Wilsnack, Klassen, Schur, & Wilsnack, 1991) , found that post-dissolution alcohol consumption was lower among women who transitioned out of marriage. They attributed their finding to the possibility that these women were problem/heavy drinkers and they were removed from their heavy-drinking spouses following marital dissolution (Wilsnack et al., 1991) . Evidence in France revealed that divorcees and widows drank less than married women, as measured by fewer glasses per day and fewer days per week drinking wine (Zins, Gueguen, Leclerc, & Goldberg, 1991) . Likewise, getting married was accompanied by an increased level of drinking, especially of wine, beginning a year before the wedding and lasting until 4 years after it (Zins et al., 1991) . Unfortunately, as shown in Table 1 , even though research on the effect of marital transition on alcohol consumption began as early as the 1980s, most existing research tends to focus on young adults (e.g. Bachman et al., 1997; Chilcoat & Breslau, 1996; Power & Estaugh, 1990; Power, Rodgers, & Hope, 1999) . Other studies were region-specific (e.g. Bogart et al., 2005; Hajema & Knibbe, 1998; Matzger, Delucchi, Weisner, & Ammon, 2004) . To the best of my knowledge, only four studies have examined the marriage effect later in life using repeated measure approaches (e.g. Eng et al., 2005; Miller-Tutzauer et al., 1991) and latent growth models (e.g. Curran et al., 1998; Prescott & Kendler, 2001 ). On one hand, the risk of alcohol consumption may increase following marital transition, as separated / divorced or widowed individuals may view drinking as a way of to cope with their loss and to reduce stress, especially in the initial months of separation and widowhood. On the other hand, alcohol consumption may also decrease following the divorce, separation, or widowhood, especially if the spouse was a drinking partner, as marriage can offer individuals a shared lifestyle (Pienta & Franks, 2006) . This is especially true for females who were married to a male alcoholic (Brennan, Moos, & Kim, 1993) .
Alcohol use among the elderly has increasingly become a common but unrecognized problem among health practitioners and policy makers (Dar, 2006) but there is still a scarcity of knowledge regarding the impact of marital transition on alcohol consumption later in life. To fill this research gap, this study aims to exploit the longitudinal nature of the Health and Retirement Study (HRS) to examine whether the presence of marital transitions has an impact on alcohol use trajectories among the elderly. Longitudinal data with collected at 4-year intervals (1986-90; 1990-94 
Method Subjects
The empirical work of this study is based on seven waves (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) of the Health and Retirement Study (HRS). The HRS, which is a collaborative effort between the United States (US) Social Security Administration (SSA) and the National Institute on Aging (NIA) at the National Institutes of Health (NIH), has been the principal source of health data on the advanced age population (50 and over) in America. The HRS is an ongoing longitudinal survey with a high re-interview rate. In addition to providing current information on gender, age, race, self-reported health status, marital status, personal income, and education, individuals participated in in-depth interviews about health behaviors, health care utilization and costs, housing, income, assets, employment status and history, physical and mental health, insurance coverage, financial status, family structure, family support systems, labor market status, and retirement planning. The analysis is limited to elderly men and women whose information on alcohol use, marital history, drinking behavior of the spouse, age, sex, ethnicity, education, depression, and chronic illness is available. The final analysis sample consists of 11,742 elderly men and 15,482 elderly women.
Measures
The outcome variable alcohol consumption, is computed from responses to questions on the number of drinks consumed on a typical day. I used information from marital histories to create dummy variables for always married (reference), continuously divorced or separated, continuously widowed, never married, and transitioned to marriage from singlehood, divorce or widowhood. These variables are constructed by following respondents at each wave of the survey.
Both time-constant and time-varying control variables were included as control variables. Timeconstant covariates included age, gender, education, spouse was ever a drinker, and pattern of attrition. Age is treated as a continuous variable. Gender is formulated as a dichotomy for males and females (reference). Respondent's race is indicated by dummy variables for White/Caucasian (reference), Black / African-American, and Hispanics. Education is indicated by dummy variables for less than high school, high school or GED (General Education Development) (reference), and greater than high school. Spouse was ever a drinker is a dummy variable, coded as 1 if the spouse reported having consumed alcohol.
Like any other longitudinal studies of older adults, HRS faces the possibility of attrition (primarily due to death and loss at follow-up). Following Vandecasteele and Debels (2007) , pattern of attrition will be classified into Always Participating, Monotone Participation, and Variable Participation. Always Participating refers to non-attritors. Individuals who were deceased or loss at follow up are considered monotone attritors. Individuals who are in some waves but not other waves are considered variable participants. The implications of attrition might differ across nonattritors, monotone attritors, and variable participants.
Time varying covariates included comorbidity (i.e. the number of chronic health conditions) and depression. The former is a continuous variable measuring the co-occurrence (sum of) of multiple diagnosed health conditions in an individual within a year. The illnesses included are hypertension, diabetes, cancer, lung disease, heart disease stroke, psychiatric problems, and arthritis. The latter is derived from a mental health index using a score based on the Center for Epidemiologic Studies Depression (CESD) scale. The CESD score, originally developed by Lenore Radloff of Utah State University, is a self-report scale designed to help an individual to determine his or her depressive feelings and behaviors (Radloff, 1977) . In the Health and Retirement Study, it is calculated by summing five "negative" indicators and subtracting two "positive" indicators (St. Clair, Blake, Bugliari, Chien, Hayden, Hurd, Ilchuk, Kung, Miu, Panis, Pantoja, Rastegar, Rohwedder, Roth, Carroll, & Zissimopoulos, 2010) . The negative indicators measure whether the respondent has experienced depressive sentiments all or most of the time (St. Clair et al., 2010) . The five negative indicators ask respondents if they 1) feel depressed, 2) feel that everything they did is an effort, 3) slept restlessly, 4) feel alone, 5) feel sad, or 6) feel like they could not get going (St. Clair et al., 2010) . The positive indicators measure whether the respondent felt happy and enjoyed life, all or most of the time (St. Clair et al., 2010) .
Method of Analysis
Group-based modeling is a type of latent class growth analysis, and was pioneered by Daniel Nagin and Kenneth Land in 1993. It is used to describe and identify the trajectories, patterns, and changes over time in alcohol use among the elderly men and women. Unlike the other longitudinal data analysis techniques such as the hierarchical or growth curve models, it does not assume a monotonic and regularly varying growth in the overall population (Jones, Nagin, & Roeder, 2001; Nagin, 2005) . Instead, it uses a probability function and a semi-parametric mixture modeling (SPMM) approach to classify and assign individuals to their distinctive drinking trajectories based on the patterns of their longitudinal trajectories (Jones et al., 2001 ). It assumes a number of discrete classes with varying "growths" or trajectories of change, each having a fixed intercept and slope and an estimate of population prevalence (Jones et al., 2001) . Under this approach, clusters of individuals with similar developmental trajectories of alcohol consumption over time were identified using the PROC TRAJ procedure in SAS procedure. The likelihood functions of the finite mixture model are formulated by summing J finite number of group-specific, or conditional functions,
where The analyses are conducted using SAS 9.2. Respondents are assigned to the trajectory for which they have the largest posterior probability estimate -the group that best conforms to the individual's observed alcohol use severity. Subjects with a high probability (i.e., p>0.7) of a specific trajectory group were included from further analyses because they were considered correctly assigned to a specific alcohol use groups. Bayesian Information Criterion (BIC) i is used to determine the optimal number of trajectory groups that describes the data (Jones et al., 2001 ) (see Table 2 ). The analyses examined models for three through seven trajectory groups, with consideration of cubic, quadratic, and linear forms. The procedure initially specified cubic functions for the trajectories, the most general and default option, and the Quadratic or linear forms were utilized in instances where an improvement in fit was noted. Trajectory groups with less than 10% of the sample were considered problematic and rejected (Jones et al., 2001 ). The approach then uses a multinomial modeling strategy (estimating the parameters of finite mixture models by maximum likelihood) to compare the groups on various predictor variables (Jones et al., 2001) . The likelihood for the entire sample is formulated as It is much more flexible than hierarchical linear modeling because it allows cross-group differences in the level and shape of trajectories (Jones et al., 2001) . Group-based modeling is appropriate for this study because it seeks to understand how multiple distinct patterns of alcohol use change over time and to predict who is likely to belong to a particular trajectory class. 
Analysis Plan
Two regression models were estimated for the dependent variable. Since the purpose of this study is to examine the impact of marital status transition on alcohol consumption, the first model only included marital history. The second model built upon the first model to add age, race, education, and marital history. It has been well established in every society that men drink more than women (Wilsnack et al., 2000; Holmila & Raitasal, 2005; Emslie, Lewars, Batty, & Hunt, 2009 ) even though the adverse consequences of alcohol abuse are greater in women, because they are more sensitive to raised blood alcohol levels after a shorter period of drinking smaller amounts of alcohol than for men (Brady & Randall, 1999) . Therefore, two separate but identical regression models -one for males and the other for females -will be estimated.
Results

Descriptive Statistics
In both the male and female samples (see Table 3 ), more than 80 percent of the sample was white and more than 70 percent of the sample had at least a high school education. Most respondents (85 percent for men and 74 for women) remained married. On average, respondents were 75 years of age. The average posterior assignment probabilities for each group (provided upon request) indicate that 91-96% of elderly men and 96-98% of elderly women were correctly assigned to different depression groups. 
Multivariate analysis
With respect to alcohol use, four trajectory models were retained as the final model for men and three trajectory group models were retained for women. For men, alcohol use trajectories of Low and Decreasing, Moderate and Fluctuating, and High and Chronic groups were contrasted with those of nondrinkers. For women, alcohol use trajectories of Low and High and Chronic groups were contrasted with those of non-drinkers. Thus, the interpretations for all the parameter estimates are relative to the reference (i.e. non-drinking) group. Figure 1 showed that the first trajectory (i.e. Group 1), representing nearly half of the population, may be depicted as a non-drinking group. This trajectory is essentially flat. The second trajectory (i.e.
Elderly men
Group 2), constituting about 21 percent of the population, may be depicted as a Low and Decreasing alcohol use group. It showed a very slight increase in alcohol use from an immediate to the second year, a decline from the second to the sixth year, and tended to stabilize thereafter. The third trajectory (i.e. Group 3), constituting nearly 17 percent of the population, may be depicted as a Moderate and Fluctuating alcohol use group. Individuals in this group experienced a drastic increase in alcohol use from an immediate to the second year, followed by a decline from the second to sixth year, and tended to stabilize thereafter. The fourth trajectory (i.e. Group 4), constituting about 16 percent of the population, is a High and Chronic alcohol use group. Individuals in this group experienced a drastic increase in alcohol use from in the first two years, and tended to slightly fluctuate thereafter.
(Figure 1. Group trajectories for alcohol consumption, Elderly Men, HRS 1994-2008
The interpretations for all the parameter estimates are relative to the reference (i.e. non-drinking) group. Elderly men who remained divorced were more likely than their counterparts who remained married to belong to the Low and Decreasing and Moderate and Fluctuating alcohol use groups. Results in models 1 and 2 of Table 4 also suggested that the effect of marital statuses on alcohol use is conditioned by the sociodemographic characteristics of the individuals (age, race, education, the drinking behavior of the deceased spouse) and the pattern of attrition (monotone attrition or variable participation). Results in Model 2 suggested that elderly men who remained widowed were more likely than their counterparts who remained married to belong to the High and Chronic alcohol use group when these variables were taken into account. Controlling for individual sociodemographic characteristics and pattern of attrition, elderly men who transitioned from marriage to divorced, were less likely to than their counterparts who remained married, to belong to the Low and Decreasing, Moderate and Fluctuating, and High and Chronic alcohol use groups. In contrast, elderly men who became widowed, were more likely than their counterparts who remained married, to belong to the High and Chronic alcohol use group.
As reported in Model 2 of Figure 2 showed that the first trajectory (i.e. Group 1), representing nearly 70 percent of the population, may be depicted as a non-drinking group. This trajectory is essentially flat. The second trajectory (i.e. Group 2), constituting about 21 percent of the population, may be depicted as a Low alcohol use group. It showed a very slight increase in alcohol use from an immediate to the second year, a decline from the second to the sixth year, and tended to stabilize thereafter. The third trajectory (i.e. Group 3), constituting nearly 11 percent of the population, may be depicted as a High alcohol use group. Individuals in this group experienced a drastic increase in alcohol use from an immediate to the second year, followed by stabilization thereafter.
Elderly women
Figure 2. Group trajectories for alcohol consumption, Elderly Women, HRS 1994-2008
Results in Model 1 of Table 5 revealed that elderly women who remained divorced and elderly women who transitioned from marriage to widowhood were more likely than their counterparts who remained married to belong to the Low and High and Chronic alcohol use groups. Elderly women who remained widowed were more likely than their counterparts who remained married to belong to the Low alcohol use group. Elderly women who transitioned from singlehood, divorce, and widowhood to marriage were more likely than their married counterparts to belong to the Low alcohol use group. However, the effect of transitioning into marriage became insignificant when individual socio-demographic and pattern of attrition were added in Model 2.
As reported in Model 2 of Table 5 , the estimates of depression were negative and significant for all alcohol use groups among elderly women. This suggests that an increased number of chronic illnesses is associated with a reduction in alcohol use over time. The estimates for comorbidity were negative and significant for all alcohol use groups except the High and Chronic alcohol use group. This suggests that in general, increased depression is associated with decreased alcohol use for elderly women.
As reported in Model 2 of Table 5 , the likelihood of belonging to the Low alcohol use groups decreased with the age. However, the likelihood of belonging to the High and Chronic alcohol use group increased with age. Black and Hispanic women were less likely than their White counterparts to belong to the Low and High and Chronic alcohol use groups. Elderly women with less than a high school education were less likely than their counterparts with a high school or GED education to belong to the Low and High and Chronic alcohol use groups, while the opposite is observed among their counterparts with education beyond high school. Elderly women who were married to a drinker were more likely to belong to the Low and High and Chronic alcohol use groups. Monotone (permanent) attritors were less likely than non-attritors to belong to the Low and High and Chronic alcohol use group. 
Discussion
Patterns of alcohol consumption across time were relatively stable among the elderly. A similar result was found by Penny Brennan and her colleagues . Findings provide support to the marriage protection effect. Remaining divorced or widowed had detrimental effects on alcohol consumption for elderly men and women. Moderate and high alcohol consumption over time was observed among elderly men who remained divorced. High alcohol consumption over time was observed among elderly men who remained divorced or widowed and among elderly women who remained divorced. This resonates with previous research (i.e. Ekerdt, deLabry, Glynn, & Davis, 1989; Eng et al., 2005; Power et al., 1999) . Indeed, earlier research has established that heavy drinking is related to high levels of stress (Kleinke, Staneski, & Meeker, 1983) and low levels of social support (Berkman & Syme, 1979) . More recent research also revealed that more frequent visits with family members and friends was predictive of a lower initial level of, and slower rate of change in, alcohol consumption over time . A related finding by Stolzenberg (2001) also revealed that spouses, especially wives, tend to play a greater role in the social control of health behaviors and maintaining contact with friends and family. Thus, it is possible that these elderly men and women who remained divorce or separated experienced strains associated with household management and changes in the patterns of kin network and social support.
Elderly men who transitioned from marriage to divorce drank significantly less than their counterparts who remained married. Elderly women who transitioned from marriage to widowhood were less likely to become moderate or heavy drinkers compared to the married counterparts. Likewise, having a drinking spouse increased alcohol consumption for both men and women. These findings concurred with those of the earlier studies that acknowledged the potential roles of assortive mating / marital homophily in reducing alcohol consumption following divorce or separation (e.g. Jacob & Bremer, 1986; Wilsnack et al., 1991; Yamaguchi & Kandel, 1993) . Since marriage can offer individuals a shared lifestyle, alcohol consumption may decrease following the loss of a spouse, especially if the spouse was a drinking partner (Pienta & Franks, 2006) because these elderly men were removed from their drinking spouses following divorce or separation (Wilsnack et al., 1991) or widowhood.
Age had different effects on drinking trajectories for elderly men and elderly women. Among elderly men, the likelihood of belonging to the Low and Decreasing, Moderate and Fluctuating, and High and Chronic alcohol use groups decreased with the age. However, among elderly women, the likelihood of belonging to the High and Chronic alcohol use group increased with age. Similarly, an earlier study in France also found evidence that women in the oldest generation drank more than the younger women (Zins et al., 1991) .
Black and Hispanic men were more likely than Whites to be moderate drinkers. However, Black men were less likely than White men to be heavy drinkers. For women, ethnic minorities were less likely than Whites to be moderate and heavy drinkers. The results corroborate the findings by Stephen Gilman and his colleagues (2008) , where Blacks, Asians, and Hispanics have significantly lower odds of alcohol dependence than their white counterparts. Another related finding by Platt, Sloan, and Costanzo (2010) found that Whites were more likely than Blacks to increase alcohol consumption over time. Earlier findings also found that Blacks tended to have lower and later initiation, as well as a slower rate of acceleration into regular alcohol use than Whites (Johnston et al., 1995) .
Elderly men and women with education beyond high school have greater likelihood of belonging to the Moderate and High alcohol use groups than their counterparts with a high school or GED education, while the reverse is true for elderly men and women with less than a high school education. This finding resonated with that of Ruchlin (1997) , who found a positive association between educational levels and binge drinking. A more recent study by Platt, Sloan, and Costanzo (2010) found an increase in alcohol consumption over time among highly educated individuals.
Implications
The HRS, however, does not provide information on marital quality (e.g. happiness, satisfaction, sharing of activities, conflict, communication, etc.), family support (e.g. tangible help, emotional attachment, etc.), age of drinking onset, the duration of alcohol consumption, and personality traits. Once more recent, detailed and sufficient data become available, one of the important tasks for future research is to examine the interplay between family support and subsequent alcohol consumption following the death of a spouse, to explore how age of drinking onset and the duration of alcohol consumption affects alcohol use trajectories, and to focus on the ways in which personality traits and marital quality may impact subsequent drinking trajectories among the elderly population.
Information about dementia is not included in the list of number of chronic health conditions in the HRS. Even though it is widely acknowledged that dementia can be a significant problem among the elderly and is related to alcohol consumption, we do not know whether an elderly respondent who participated in the survey has dementia. Once more recent, detailed and sufficient data become available, future researchers should focus on how dementia may impact subsequent drinking trajectories among the elderly population.
The HRS does not provide information on clinically diagnose depression, and CESD is the only proxy for the presence of depression symptoms in the HRS. The scoring system of the CESD can only be used as an indicator of symptoms relating to depression but not to clinically diagnose depression. Higher scores may indicate that further clinical tests/screenings are warranted, and lower scores do not suggest the absence of clinical depression.
Despite the limitations of the data, this study is a step towards describing and identifying the trajectories, patterns, and changes over time in alcohol consumption, and subsequently identifying the potential predictors of these trajectories. This is more essential than ever, as late-life alcohol use and misuse has become a significant problem among the older adult population, and many elderly people are more vulnerable to the detrimental effects of alcohol (Salmon & Forester, 2012) . Indeed, the number of adults over 50 with any substance abuse problems (alcohol, prescription/ illicit drugs) is projected to triple and the number of older adults needing substance abuse treatment is projected to double in 2020 (Gfroerer, Penne, Pemberton, & Folsom, 2003) . As the United States continues to experience rapid social, economic, demographic, and health changes as baby boomers reach old age, this unique understanding can inform policy makers dealing with health and retirement policies on issues that are pertinent to the elderly widowed population.
Older adults with alcohol abuse and dependence problems are far less likely to be identified as having substance use disorders than younger persons (Blazer and Wu, 2009) . As the needs of the elderly are different from those of younger individuals, the tools used for screening younger populations, such as standard questionnaires and other instruments, may not be adequate for use among the elderly (Beullens & Aertgeerts, 2004; Nemes et al., 2004) . Therefore, few treatment facilities are designed with older adults in mind and are often ill-equipped to meet the specific needs of the elderly, such as the ability to address the limited mobility and access to transportation among patients (Schultz, Arndt, & Liesveld, 2003) . Therefore, health practitioners need to be equipped with the necessary clinical skills to prevent, diagnose, and treat alcohol problems among the elderly. Targeted screening that considers current alcohol consumption, the history of drinking problems, and help-seeking, could help identify older adults at higher risk for excessive or problematic drinking . Elderly men, Whites, respondents who remained divorced or widowed, and respondents who were married to a drinker, should be the main target of policy interventions designed to reduce alcohol use disorders.
Endnote
i A criterion for model selection with the purpose of providing a measure of the weight of evidence to select the model that describes the data adequately. It is defined as BIC = log(L) -0.5klog(N), where L is the value of the model's maximized likelihood, N is the sample size, and k is the number of parameters in the model. The model with the smallest absolute BIC is chosen.
